Key indicators: single-crystal X-ray study; T = 84 K; mean (C-C) = 0.003 Å; R factor = 0.047; wR factor = 0.101; data-to-parameter ratio = 14.0.
Related literature
For the structure of a mononitro derivative, see: Blake et al. (1998) . For the incorporation of N,N-bis(2-hydroxyethyl)benzylamines in macromolecular metal complexes, see: Koizumi et al. (2005 Koizumi et al. ( , 2007 . For the use of N,N-bis(2hydroxyethyl)nitrobenzylamines as nitrogen mustard precursors, see: Bacherikov et al. (2005) ; Garg et al. (1976) ; Tercel et al. (1996) ; Wilson & Tishler (1951) . For related literature, see: Crans & Boukhobza (1998) ; Kagitani et al. (1986) . = 106.334 (1) V = 2608.67 (11) Å 3 Z = 8 Mo K radiation = 0.12 mm À1 T = 84 (1) K 0.30 Â 0.30 Â 0.24 mm
Data collection
Bruker SMART CCD diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 1997) T min = 0.795, T max = 0.977 24719 measured reflections 10576 independent reflections 8548 reflections with I > 2(I) R int = 0.024 Refinement R[F 2 > 2(F 2 )] = 0.046 wR(F 2 ) = 0.101 S = 1.08 10576 reflections 753 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.33 e Å À3 Á min = À0.25 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày þ 1; Àz; (ii) x; y À 1; z.
Data collection: SMART (Bruker, 1995) ; cell refinement: SAINT (Bruker, 1995); data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008). those containing vandium (Crans & Boukhobza, 1998 ), manganese (Koizumi et al., 2005 , 2007 and iron (Koizumi et al., 2005) .
The crystals contain four crystallographically independent molecules which differ primarily in their rotation about the bond between the aromatic ring and the N-diol moiety. The molecules are linked into sheets by a hydrogen bonding network which involves all of the diols, with only van der Waals contacts between the sheets. The four molecules differ in their rotation about the C1-C7 bond (torsion angles C2-C1-C7-N3 for molecules A,B,C, and D are -38, 53, 47, and -59 degrees respectively) . The X-ray crystal structure of a mono-nitro derivative has been reported previously (Blake et al., 1998) .
Experimental
To a solution of diethanolamine (2.69 g, 25.34 mmol) in dry THF (10 ml), at 273K, under an atmosphere of nitrogen, was added dropwise a solution of 3,5-dinitrobenzyl methanesulfonate (700 mg, 2.53 mmol) in dry THF (5 ml), and the mixture stirred at room temperature for 24 hr. The solvent was removed in vacuo, the residue diluted with ethyl acetate (30 ml) and 2M hydrochloric acid (15 ml), and the aqueous layer separated. The aqueous extract was neutralized with 4 M sodium hydroxide and extracted with ethyl acetate (3 x 40 ml). The combined organic extracts were dried (Na 2 SO 4 ) and the solvent removed in vacuo to afford the crude product, which was purified by flash chromatography (9:1 dichloromethane-methanol) to afford the title compound (710 mg, 98%) as a yellow solid) which was recrystallized from dichloromethane/chloroform to give light yellow crystals (m.p. 350-351 K) suitable for X-ray crystallography. IR ν max (NaCl)/cm -1 3427, 2955, 1645, 1535. 1 H NMR (400 MHz, CDCl 3 , δ, p.p.m.) 2.73 (4H, t, J = 10.1 Hz, N(CH 2 CH 2 OH) 2 ), 3.67 (4H, t, J = 10.1 Hz, N(CH 2 CH 2 OH) 2 ), 3.92 (2H, s, ArCH 2 N), 8.61 (2H, br s, Ar-H), 8.88 (1H, br s, Ar-H; 13 C NMR (400 MHz, CDCl 3 , δ, p.p.m.) 55.9 (CH 2 , N(CH 2 CH 2 OH) 2 ), 58.4 (CH 2 , ArCH 2 N), 59.6 (CH 2 , N(CH 2 CH 2 OH) 2 ), 117.6 (CH, Ar-C), 128.7 (CH, Ar-C), 144.6 (quat., Ar-C), 148.5 (quat., Ar-C Geometrically constrained hydrogen atoms were placed in calculated positions and refined using the riding model [C-H 0.93-0.97 Å), with U iso (H) = 1.2 or 1.5 times U eq (C). The hydrogen atoms of the diol moieties were located in a difference Fourier map and refined individually with isotropic temperature factors. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) 0.0182 (7) 0.0051 (6) 0.0003 (6) 0.0019 (6) O3A 0.0320 (8) 0.0423 (9) 0.0269 (8) 0.0182 (7) 0.0108 (6) 0.0040 (6) O4A 0.0181 (7) 0.0400 (8) 0.0367 (8) 0.0072 (6) 0.0055 (6) 0.0078 (7) O5A 0.0234 (7) 0.0207 (7) 0.0262 (7) 0.0066 (6) 0.0014 (6) 0.0070 (6) O6A 0.0241 (7) 0.0250 (7) 0.0283 (7) 0.0125 (6) 0.0006 (6) 0.0060 (6) N1A 0.0230 (9) 0.0280 (9) 0.0199 (8) 0.0073 (7) −0.0005 (7) 0.0061 (7) N2A 0.0218 (9) 0.0304 (9) 0.0242 (8) 0.0108 (7) 0.0074 (7) 0.0115 (7) N3A 0.0187 (8) 0.0179 (7) 0.0173 (7) 0.0077 (6) 0.0034 (6) 0.0039 (6) C1A 0.0209 (9) 0.0176 (9) 0.0177 (9) 0.0067 (7) 0.0029 (7) 0.0072 (7) C2A 0.0178 (9) 0.0191 (9) 0.0197 (9) 0.0064 (7) 0.0036 (7) 0.0076 (7) C3A 0.0186 (9) 0.0193 (9) 0.0188 (9) 0.0043 (7) −0.0006 (7) 0.0076 (7) C4A 0.0245 (10) 0.0219 (9) 0.0175 (9) 0.0093 (8) 0.0032 (7) 0.0063 (7) C5A 0.0197 (9) 0.0227 (9) 0.0212 (9) 0.0084 (8) 0.0076 (7) 0.0093 (7) C6A 0.0188 (9) 0.0188 (9) 0.0192 (9) 0.0042 (7) 0.0001 (7) 0.0060 (7) C7A 0.0182 (9) 0.0203 (9) 0.0194 (9) 0.0060 (7) 0.0012 (7) 0.0040 (7) C8A 0.0217 (9) 0.0208 (9) 0.0181 (9) 0.0095 (8) 0.0016 (7) 0.0048 (7) C9A 0.0260 (10) 0.0225 (9) 0.0200 (9) 0.0098 (8) 0.0046 (8) 0.0068 (7) C10A 0.0201 (9) 0.0205 (9) 0.0172 (9) 0.0072 (7) 0.0026 (7) 0.0027 (7) supplementary materials sup-7 C11A 0.0239 (10) 0.0212 (9) 0.0216 (9) 0.0098 (8) 0.0054 (8) 0.0049 (7) O1B 0.0185 (7) 0.0506 (10) 0.0315 (8) 0.0069 (7) 0.0032 (6) 0.0047 (7) O2B 0.0325 (8) 0.0397 (8) 0.0182 (7) 0.0049 (7) −0.0028 (6) 0.0071 (6) O3B 0.0305 (8) 0.0576 (10) 0.0234 (8) 0.0154 (7) 0.0105 (6) 0.0106 (7) O4B 0.0178 (7) 0.0424 (9) 0.0322 (8) 0.0062 (6) 0.0037 (6) 0.0100 (7) O5B 0.0226 (7) 0.0239 (7) 0.0218 (7) 0.0102 (6) 0.0001 (5) 0.0033 (5) O6B 0.0185 (7) 0.0361 (8) 0.0222 (7) 0.0033 (6) 0.0012 (5) 0.0120 (6) N1B 0.0207 (8) 0.0226 (8) 0.0243 (9) 0.0073 (7) −0.0006 (7) 0.0034 (6) N2B 0.0236 (9) 0.0304 (9) 0.0242 (9) 0.0093 (7) 0.0065 (7) 0.0089 (7) N3B 0.0186 (8) 0.0181 (7) 0.0160 (7) 0.0072 (6) 0.0051 (6) 0.0046 (6) C1B 0.0218 (9) 0.0153 (8) 0.0201 (9) 0.0091 (7) 0.0024 (7) 0.0034 (7) C2B 0.0186 (9) 0.0183 (9) 0.0214 (9) 0.0080 (7) 0.0044 (7) 0.0036 (7) C3B 0.0192 (9) 0.0163 (9) 0.0218 (9) 0.0073 (7) 0.0003 (7) 0.0039 (7) C4B 0.0247 (10) 0.0177 (9) 0.0192 (9) 0.0084 (8) 0.0031 (7) 0.0049 (7) C5B 0.0204 (9) 0.0181 (9) 0.0239 (9) 0.0086 (7) 0.0069 (7) 0.0071 (7) C6B 0.0193 (9) 0.0159 (9) 0.0225 (9) 0.0057 (7) −0.0004 (7) 0.0028 (7) C7B 0.0211 (9) 0.0215 (9) 0.0198 (9) 0.0090 (8) 0.0014 (7) 0.0052 (7) C8B 0.0184 (9) 0.0181 (9) 0.0210 (9) 0.0052 (7) 0.0047 (7) 0.0047 (7) C9B 0.0215 (10) 0.0213 (9) 0.0198 (9) 0.0073 (8) 0.0006 (7) 0.0030 (7) C10B 0.0197 (9) 0.0286 (10) 0.0156 (9) 0.0047 (8) 0.0024 (7) 0.0062 (7) C11B 0.0185 (9) 0.0309 (10) 0.0226 (9) 0.0052 (8) 0.0013 (7) 0.0125 (8) 0.0251 (7) 0.0395 (8) 0.0198 (7) 0.0065 (6) 0.0013 (6) 0.0092 (6) O3C 0.0266 (8) 0.0480 (9) 0.0216 (7) 0.0148 (7) 0.0089 (6) 0.0106 (6) O4C 0.0175 (7) 0.0495 (9) 0.0298 (8) 0.0033 (7) 0.0001 (6) −0.0011 (7) O5C 0.0215 (7) 0.0249 (7) 0.0226 (7) 0.0052 (6) 0.0003 (5) 0.0088 (6) O6C 0.0211 (7) 0.0240 (7) 0.0253 (7) 0.0088 (6) 0.0005 (6) 0.0053 (6) N1C 0.0196 (8) 0.0302 (9) 0.0238 (9) 0.0087 (7) 0.0033 (7) 0.0086 (7) 0.0193 (9) 0.0212 (9) 0.0196 (9) 0.0086 (8) 0.0015 (7) 0.0046 (7) C4C 0.0227 (10) 0.0165 (9) 0.0179 (9) 0.0071 (7) 0.0034 (7) 0.0033 (7) C5C 0.0186 (9) 0.0157 (8) 0.0212 (9) 0.0054 (7) 0.0057 (7) 0.0033 (7) C6C 0.0224 (10) 0.0206 (9) 0.0190 (9) 0.0099 (8) −0.0005 (7) 0.0020 (7) 0.0224 (7) 0.0228 (7) 0.0291 (7) 0.0081 (6) −0.0033 (6) 0.0054 (6) O6D 0.0170 (7) 0.0255 (7) 0.0250 (7) 0.0064 (6) 0.0024 (5) 0.0066 (6) (7) 0.0178 (7) 0.0059 (6) 0.0039 (6) 0.0032 (6) C1D 0.0228 (9) 0.0138 (8) 0.0187 (9) 0.0080 (7) 0.0048 (7) 0.0039 (7) C2D 0.0167 (9) 0.0154 (8) 0.0235 (9) 0.0054 (7) 0.0055 (7) 0.0047 (7) C3D 0.0187 (9) 0.0155 (8) 0.0204 (9) 0.0071 (7) 0.0005 (7) 0.0029 (7) C4D 0.0249 (10) 0.0162 (9) 0.0175 (9) 0.0074 (7) 0.0052 (7) 0.0041 (7) C5D 0.0186 (9) 0.0152 (8) 0.0218 (9) 0.0047 (7) 0.0051 (7) 0.0035 (7) C6D 0.0197 (9) 0.0169 (9) 0.0179 (9) 0.0069 (7) 0.0002 (7) 0.0021 (7) C7D 0.0192 (9) 0.0198 (9) 0.0194 (9) 0.0080 (7) 0.0036 (7) 0.0058 (7) C8D 0.0199 (9) 0.0189 (9) 0.0245 (10) 0.0067 (7) −0.0008 (7) 0.0024 (7) C9D 0.0289 (11) 0.0254 (10) 0.0307 (11) 0.0126 (9) −0.0066 (9) −0.0019 (8) C10D 0.0182 (9) 0.0345 (11) 0.0151 (9) 0.0077 (8) 0.0014 (7) 0.0034 (8) (2) O4D-N2D 1.232 (2) O5B-C9B 1.435 (2) O5D-C9D 1.435 (2) O5B-HO5B 0.84 (3) O5D-HO5D 0.87 (3) O6B-C11B 1.418 (2) O6D-C11D 1.425 (2) O6B-HO6B 0.87 (3) O6D-HO6D 0.88 (3) N1B-C3B 1.473 (2) N1D-C3D 1.472 (2) N2B-C5B 1.473 (2) N2D-C5D 1.468 (2) N3B-C7B 1.470 (2) N3D-C10D 1.466 (2) N3B-C8B 1.471 (2) N3D-C7D 1.468 (2) N3B-C10B 1.477 (2) N3D-C8D 1.473 (2) C1B-C6B 1.389 (3) C1D-C6D 1.385 (2) C1B-C2B 1.396 (2) C1D-C2D 1.393 (2) C1B-C7B 1.515 (2) C1D-C7D 1.510 (2) C2B-C3B 1.383 (2) C2D-C3D 1.385 (2) C2B-H2B 0.9300 C2D-H2D 0.9300 C3B-C4B 1.380 (3) C3D-C4D 1.386 (3) C4B-C5B 1.381 (3) C4D-C5D 1.377 (3) C4B-H4B 0.9300 C4D-H4D 0.9300 C5B-C6B 1.388 (2) C5D-C6D 1.384 (2) C6B-H6B 0.9300 C6D-H6D 0.9300 C7B-H7B1 0.9700 C7D-H7D1 0.9700 C7B-H7B2 0.9700 C7D-H7D2 0.9700 C8B-C9B 1.510 (2) C8D-C9D 1.512 (3) C8B-H8B1 0.9700 C8D-H8D1 0.9700 C8B-H8B2 0.9700 C8D-H8D2 0.9700 C9B-H9B1 0.9700 C9D-H9D1 0.9700 C9B-H9B2 0.9700 C9D-H9D2 0.9700 C10B-C11B 1.510 (3) C10D-C11D 1.506 (3) C10B-H10C 0.9700 C10D-H10G 0.9700 C10B-H10D 0.9700 C10D-H10H 0.9700 C11B-H11C 0.9700 C11D-H11G 0.9700 C11B-H11D 0.9700 C11D-H11H 0.9700
Hydrogen-bond geometry (Å, °) supplementary materials sup-13 Fig. 1 
